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W ■ '•' ' ^'a- f *"':-. • ' v Department rf>Me$m^D}v&^ and,Depa^^s^^4^ .' 

v ' 1 Pathology, University ofColdrado^School of Medicine, Denver, Colorado 80262< ' 1 : ' ' ' • rr v; . : : , : ^ 



Il&L ^.i ^v* s -':;- a • 1 -'4'-.^','r7: - sequential fundic biopsies fronrrthiw ci'j'Kiprtc •H^fnm anvi a f tor n a ri^«^»riu ; . iiv ? 



J'' ' 



1; ^ > Before stimulation; IFwas as^ciated witfy tu^lbyesiGl« scattered throughout the cytopla^ti 4*** 

ll v. v v : ;.v ar l d with some in rough; enHoRlasmic reticblMm '*{RER)Vf he tubulovesicles assdciated'AvitH IF " ^ 

7<> ■; v': v1 >J '%\ *hi i*. 7. k(.V. 1 ,-. >: m jg rated tO t he Deri n h#»rv hf it hii cpr retain/, r a fra I i^i'i I f k in Q I ir'.-..jJ_^:'jL?- 

on secretory n 
maximum. 

p-w ^ indi^&jh^^ 

k ; ' ^ * membrane.as ? ociated^esiculaiptransp6r '^^t '- 

fusion hypothesis to explain the morphologic changes that occur in the parietal cell during ^ ■ 
secretion. ' -~ 




was wnjecturedahat the fwluw to tentinuc ; loVsccrefe was Wethave ^ iecentlK reppWed (!6>temm^i^ 
secondary to the Vash-out M of some intraceUuIar storage form Idealization of IF within nm,Qiin«,W«i ^.iii u»~^ 
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^ C^fp New York N J wexe fussed * 

were also present in rough endoplasmic reticulum (RER) found f^^ ^ ^^^^P^S^^^ 

basal to the cell nuclei, as weU as occasionally associated with - <uiy rcuintd «cmioai were upuued «nd <tew*d 

membranes of the perinuclear spiice,Oolgi complex, aadmiUU^ no^^!!^^^^ lMd *^«^ 

morphologic changes that occur in tSi : parie^ oell 'followine ^^^^New-Yo*fwMm^^ 

.. stimuliMbn, siiggested thht IF secretion ^t ilepeM ohM V < ffj2S^$^'^^ 

™,"W^.»^f ofrundic biopsies sequent '"•"WJSHP!^^*^^ crimed «i5sffl2f5 £ 4vw 

4^.HSH?l«*«^ J t^.'a0d''afle>' stimulation of acid ind IF ^«^>F d ^ 

. >se<«tidn.mortferM f Jr.*: A- : 

• tbr. intracellular events that occur dutW IF secretion ^ •' V^T'"-*7"?.V ?'"" •' - *• •-• •> -i/^-vS^ >,/•<: 



the intraceUular events that occur duiing ff semiion. 

^^'fy^^ _ ^ 



rmg IF secretion. • <• .,.>'.*, i- '"' -' <*'■';•.'•*•'. V-*- , 

!: * ! ^ f TOee volunteers (one.maIe. iwn rVmnU -m *>m 'iivi.u^ - •> • . i 



search Committee approval. Juty 1978), the posterior pharynx ««uZca% Es^„!-*cK^^ ' 
aneahetaed ami a Quinton hydraulic biopsy lube ((^toTZmments, S ^> aH^LI TT* *« «»»' 
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. , Colgi app^aratu; 
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Immunocytochemical Protocol 



;g pn&uu. The asiotmt cf IF secx&ed per 15-isis coBec&s ~« 
expressed in terms of absolute output (pmol/15 min) and concentration (pmoV 
ml). 



The seven biopsies from each study were processed simultaneously using an 

,nlrace// U /artoca//zar ( onpf./mmuno re act,Ve 

; I antihuman IF, 1:1,000 NRS, or 1:10,000 antihuman IF preucubated with I ug Human IE ■ * 

~* [ sections for 3 h. The sections [were tl^^uen^y'pIaced'iD' 2%'' i^tn^ is -ft' . :% 

'* 'tf*^^ W'-diiiiiiinoti^^ A(triis ; stage sbme^of withfr-sjpec^ iompartmentti irV#V« *; ^ 

1 -^r^v ? I5 tne^^^^^'proGessed for light necroscopy (b^jftfra^r^jg^ded. Alcohols'; ;^ £ec^ 

^ r^p^^gS'^^r sin placed on'ihe secfioiS and me ; sHb^; coded); The ''-''^jiflg&^j^^ ' v 




(lhlrd ^d)>fro^mVc£ch biopsy. 

. v t " ; * ' ;^ • coded gridVwiere* viewed on a Philips 2Q\ electron, microscope at 60 kV after an D ibpsy;#as; 2f^3p; with a iotal number of 90^1 Ift pet; time period: ^f any portion T . * v ' V 

^/ > : \' \ 

; - •: V/ ' ^ preserved^ If posBw folr^^ counts were expressed as^the '^roentage c£ cells; ■ ". ' 

v V ^^Silarloradcm of any inmiunogenicity was documented and recorded for each cell ^ * ^ visuahifti, teethe nearest quartile, that rontained a sr>ecifically stained organelle: - ' ; > 

fi'Jf* :V S * r ") visuam^d (see below). "V \P £.\ ;>Jr /»tV' ,'„• ,: f * . "* 1 * " Our de&utiohsaf subcellular compartments were: * * > ^ . , >*,- . • . ; / 

I ■ ■ : : To rurthercUminish possible selection bias all three studies were assessed, and ^ ;RER: iTubutostrachires that had »jf granular 'appearance,: Ultimately/ ; * \' 

> t| ^ - -V^ we '^ the cells of each.biopsy was rec^r^^befqw breaking , . , - ii countema^ning with' uranyt acetate ato.lead.lckrat* identified polyriboi ; * v 1 •., . . 

.:!;'.*/* ir <3.** 'f ^c study code and relating the findings within each v biopsy,to their appropriate . , i^^ntes tioniithese, structures when ' unstained, (Fig: H); :Note -was niade \ j 
\ ;jv ir-: ^» rime vper^odJ' this aUowed comparison rfm vi whether the R£R was limited to , 

. . . > ■ . ; biopiiesras well .as biopsies from the same time pjnM.fi^^erent subjects.: ^ ^ . ^Wuirbu^ghout' Uie" cytoplasm <as des cribed ' by > Rubm^Ml)^; * . ' C-/: ^ . : , 
■t^n-H •' ' : - rx '*.^^&*}&Mffi$ri~ 5*' V/ f i "' t j'A' -H- i ^^^^^W^-'^::^V^^ i:-V< ;V^^(6)^Gb|gi'^pparar^ s^e^/rnembranou$;S^ctur^ * 

Ci ^ : - ' . ( . . t * r i. Cv < r " -"v **>'i v * *H* >V»»'.-v f ■ * » Ijn i ■ , -^>5»; :s»ined'Col^co'm|iIex (although present,- as later seen ; when1s^ctions were 

^^tigfiijid Analysis " ■■l/Vt'^^e«^)^^;*en V; .^v^ -.^.w .• • 

' /-\ D*nnnr>Mr m»mhnnik> Th* iwrrcnlaof wac HenvM m mrcml nf nuclei 



(c) Perinuclear membrane: The percentage was deriveo as percent of nuclei 

with staining (because some cells had no nuclei at that level). 
(</} Multivesicular bodies: Round-ovoid, smooth-membraned organelles con- 



After measuring pH, each 15 -min collection of gastric secretions was titrated 
to pH 7.0 with 0.1 N NaOH. The amount of titratable acidity was expressed as 
1 1 "V mflU^«5va1«»i« of -per 1 5-min cc4teeiion.i->"; W • , ' X 0^^!^: . • ' ■ ' : vt; i^taiiu^.^^^ 

1 ' The ceded ahquots of frozen gastric juice from all three studies were defrosted c ' ** i"stained\ it wascohsidered to be positive. r ? - ■ y ' v '. - J : I ' 

and ih^ rainbnni ^ of ^^IF detennined using a specific radioirmiiunoassay (RIA) thai ;; [7- (e) Mrcr^^ . '.; 

f " -1 ' ';non-. /rj^.^^^sp^ 
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KISS 



(dfclerj; ^ V^J^atter^^r^jr^ a hirj bjunted rtiicrpyilH -(MV^-within intracejjular ;«nalicolt ^(^arei \ . :. ; ■ v ■, 

visible. X2O,O06. Bar, 1 urn: " f * ; , ^ v 
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f4 ?* vi F&M*i { ' S' ! Parietal cells from po'ststimulatioa bibpsy- reacted with, aitf ifeg^alt'JFt. Pericanatiqular.and, apical^ is|^utipnj.of ^j.gij; V ! y,.^.-^ 
^ S IF (small arrows) is evident. In contrast to the 3-min biopsy. (Fig. 4), microvilli ^are now stained (large ; arrows). X13,5d0. Bar, Tfi m - t 
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any one biopsy specimen had shown the : sime distributor J ' 
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'"*V* ' <1F was iriterepeised throughout th^ •« Coinmonly, multivesicular bodies with associated IF (bbjh^ ^ ^>nv 
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r, 

1 

'A 



surface membrane and mtraorganelle vesicles) were positioned eate a set of intracellular events that occur during IF secretion 
near the perinuclear space or the microvillar surface. Rarely, in man. (a) In the r>stin & stomach, IF is localized to tubulo- 
the surface membrane of a multivesicular body associated with vesicles scattered through the cytoplasm of parietal cells; (b) 




which i-cwly synthesized hormone may be released before the 
v..-"_ ^ / uibUU^iuiN : - . of secreted !F during the 15-30 mm foUowing stimulaUon. In 



following stimulation. 




- •~*£f&:^&(^f| arrows) and the perinuclear ^ membrane' (large%row) 'suin prbfninent microyi)la^anp,nd tuSuloyesicu^ 

staining is present. N. nucleus. X 15,000, Bar, 1 /im. ^ u ? ' * 
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■ v;7" !j&vthe^tS5fal quairttty^ baj& ofa:^ 

^ V- attem^^ ; ■ 1 * ; ^ v 




fusion hypothe^The initiai event pb&^ v>'$ii^laT^^ . t >>$;&£^p 

is the movement of scattered tubulovesicles with IF to an area microvilli (Fig. 7 b) is unknown. It is possible that they (a) are > 
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with membrane recycling. That surface membrane associated systems'; (28, 29) have provided evidence that under steady-state. 
witL IF can t be. recycled, as weU;as secteted, ; seems. likely, but conditions the Golgi apparatus is an. imporJanrmtermeihary in 




The inability of light microscopic immunohistochemistry to 1 bryogenesis (31). Clarification of mechanisms wiU require in •« • < 
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vitro studies of parietal cells. 

In summary, using a well-characterized immunocytochemi- 
cal protocol we have been able to document a reproducible . 
sequence of intraceUiilar events during human, IF secretion. 
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